Details of how to connect a microcomputer to a spectrophotometer are given. Four BASIC subroutines are described which allow the user to: sense sample input, transfer data to the microcomputer, purge the flowcelI, and set a time delay loop. Initially designed for EMIT assays, the microcomputer could easily be adapted to other laboratory tests.
EMIT has simplified therapeutic drug monitoring. When used in conjunction with a manual spectrophotometer it is a labour-intensive process. It requires precise timing between initial and final absorbance readings and involves the operator in recording these figures as well as purging the flowcell after each sample. These operations have to be carried out along with the pipetting steps necessary in the assay and are tasks ideally delegated to a microcomputer.
The Gilford Stasar III (Corning Ltd, Halstead, Essex, C09 2DX) is the spectrophotometer used in this laboratory for EMIT assays. Each digit of its four-digit display comes out on four lines, in a binary coded decimal (BCD) format to a port at the rear of the instrument. It also has a port that alIows remote switching of the valve which controls the purging of the flowcell.
The microcomputer chosen to control the spectrophotometer was a RockwelI AIM-65 (Pelco Electronics, 26/27 Regency Square, Brighton, Sussex, BNl 2FH) . Built around the 6502 microprocessor it has excellent input/output (I/O) facilities, including its own thermal printer. Complete with 4K RAM, and 8K BASIC ROM, case, and power supply, it currently costs about £400.
Materials and methods
The materials required include the folIowing items of hardware. One Amphenol connector, 57-30240 (Celdis Ltd, 37-39 Loverock Road, Reading). One 9-way D plug, part no. [13] [14] [15] [16] [17] London, EC2P2HA) .
·EMIT is the registered trademark of the SYVA Corporation, Palo Alto, California, USA One metre of 25-way cable, part no. 367-640. (RS Components Ltd). One 22-way edge connector, part no. A65-EC44. (Pelco Electronics, 26/27 Regency Square, Brighton, Sussex, BNl 2FH).
To construct the interface cable, connect the Amphenol plug to the edge connector with the 24-way cable as folIows l -2 (Table) . In addition to this, solder one end of a spare line of the 25-way cable to pin 19 of the edge connector and at the other end solder on a short (about 20 em) piece of wire. Then solder the end of this to pin 2 of the 9-way D plug.
The edge connector fits onto Jl of the RockwelI. The Amphenol plug connects to J4 on the Stasar and the D plug to 13 on the Stasar.
SOFTWARE
Each of the four digits of the Stasar display is brought out on four lines of BCD, port J4 at the rear of the instrument. There are thus 16 lines carrying absorbance/concentration data to the Rockwell. In the RockwelI there are two memory addresses (both 8 bits wide) which accept these data. These are ports A and B (pins 2 through 17 on the edge connector). Port A accepts the BCD from the two least significant figures of the Stasar display, and port B the two most significant figures (see Figure) . The addresses of port A and Bare 40961 and 40960, respectively. These two memory addresses can be used in either an input or output mode, and at the start of the program they have to be declared as inputs. This is done by loading the data direction registers (DDR) with a zero. The BASIC command to load a memory location with a number is POKE.
10 POKE 40962, 0 20 POKE 40963, 0 Line 10 makes port B an input and line 20 makes port A an input. (NB BASIC line numbers are arbitrary). Each digit of the Stasar display is extracted by examining the contents of the two ports with first the lower four bits masked out and then the upper four bits masked out. The BASIC command to examine a memory location is PEEK. The full value of the display is now reassembled in line 1050, and the variable X contains the absorbance reading ABCD. The decimal point may be located with a suitable scaling factor ifrequired. 40972 is the address of the peripheral control register (PCR) and bit 1 is set to zero with the statement in line 201O. The program now halts at line 2020 until bit I of the interrupt flag register is set to one. This will only occur when the sampler actuator arm is pressed. Line 2030 is a dummy read statement and is required to reset the interrupt flag. It is also necessary to include this dummy read statement at the start of the program (along with initialising the DDR). Statements 3010 and 3020 set one of the handshake lines (CB2) high. This is the line from pin 19 of the edge connector to the D plug in port J3 of the Stasar. A signal here causes the valve to open and purging to take place. This continues for the length of delay set by T in statement 3030. Statement 3040 resets the handshake CB2 to zero and therefore deactivates the purge valve.
For a fuller understanding of these I/O functions, see Leventhaland chapter 8 of the Rockwell AIM 65 Users Guide? Subroutine:4 4000 REM DELAY 4010 FOR Q = 1 TO 700'" T 4020 NEXT Q 4030 RETURN
